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ABSTRACT  (Continue  on  mono  If  nocewaor  and. Identify  by  Mock  number! 

The  Uni  vers  Washington 1  s  C  Y  CLon  i  c  Extratropical  Storms  (CYCLES)  Field  Project  was 

designed  to  provide  measurements  and  observations  on  the  mesoscale  organization  of  precipita¬ 
tion,  and  precipitationfproducing  mechanisms,  in  extratropical  cyclones.  A  series  of  field 
studies,  employing  radars,  aircraft,  rawinsondes  and  ground  measurements,  were  carried  out 
off  the  coast  of  Washington  State  during  the  period  1973-1982.  During  the  period  covered  by 
this  contract  (1981-1985)  emphasis  has  been  on  analysis  and  interpretation  of  the  CYCLES 
field  data.  Precipitation  was  found  to  be  organized  on  the  mesoscale  into  seven  different 
types  of  rainbands,  located  in  different  regions  of  the  cyclone.  The  air  motions,  cloud 
structure  and  precipitation-producing  mechanisms  have  been  documented  in  each  of  these  rain- 
bands.  Numerical  models  for  exploring  cloud  and  precipitation  physics  and  chemistry  have 
been  developed  for  several  of  the  rainbands.  Dynamical  mechanisms  responsible  for  the  forma¬ 
tion  and  maintenance  of.  the  rainbands  have  also  been  explored.  ^ _ 
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1.  RESEARCH  OBJECTIVES  dlstriJ  ution  unlimited. 

During  the  period  1973-1982  the  University  of  Washington  Cloud  Physics 
Group  carried  out  a  series  of  field  studies  to  explore  the  mesoscale  and 
microscale  structure  of  clouds  and  precipitation  in  winter  extratropical  cyclo¬ 
nes  in  the  Pacific  Northwest  (for  a  review  see:  Hobbs,  P.  V.,  1978,  Rev. 
Geophys.  Space  Phys.,  16,  741-755).  This  project  was  called  CYCLES  (for 
CYCLonic  Extratropical  Storms). 

The  principal  objectives  of  the  work  carried  out  during  the  period 
1981-1985,  under  grants  from  the  National  Science  Foundation  and  Contract 
AFOSR-ISSA  84-00046,  were  to  further  analyze  and  interpret  the  CYCLES  data  set 
through  diagnostic  and  numerical  modeling  studies. 


2.  PRINCIPAL  FINDINGS 

The  principal  accomplishments  during  the  period  1981-1985  may  be  summarized 
as  follows: 

•  The  airflow  and  cloud  structure  associated  with  the  narrow  (but 
intense)  rainband  that  Is  often  associated  with  a  cold  front  have  been 
documented  in  detail  on  both  the  small  mesoscale  and  the  microscale 
(see  P.  V.  Hobbs  and  P.O.G.  Persson,  1982:  J.  Atmos.,  39,  280-295). 

•  Small  wave-like  ralnbands  associated  with  a  cold-frontal  zone  and  an 
occlusion  have  been  analyzed  and  mechanisms  for  their  formation  have 
been  proposed  (see  P.-Y.  Wang,  D.  B.  Parsons  and  P.  V.  Hobbs,  1983: 

J.  Atmos.  Sci.,  40,  543-558  and  P.-Y.  Wang  and  P.  V.  Hobbs,  1983: 

J.  Atmos.  Sci.,  40,  1950-1964). 
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PRINCIPAL  FINDINGS  (Continued):  ^  | «  ^  ^  ->  ^ 

•  The  formation,  development,  interaction  and  dissipation  of  rainbands 
have  been  documented  and  analyzed  (see  D.  B.  Parsons  and  P.  V.  Hobbs, 
1983:  J.  Atmos.  Sci.,  40,  559-579). 

•  The  effects  of  orography  on  rainbands  have  been  investigated  (see 

D.  B.  Parsons  and  P.  V.  Hobbs,  1983:  J,  Atmos.  Sci.,  40,  1930-1949). 

•  Various  dynamical  mechanisms  and  theories  for  the  formation  of 
mesoscale  rainbands  have  been  compared  with  CYCLES  data  and  the  most 
likely  mechanisms  identified  (see  D.  B.  Parsons  and  P.  V.  Hobbs,  1983: 
J.  Atmos  Sci.,  40,  2377-2397). 

•  The  mesoscale  structure  of  comma  clouds  (or  polar  lows)  has  been 
documented  (S.  Businger  and  P.  V.  Hobbs,  submitted  for  publication 
to  Mon.  Wea.  Rev. ) 

•  Numerical  models  to  simulate  the  formation  of  clouds  and  precipitation 
in  warm-frontal  and  narrow  cold-frontal  rainbands  have  been  developed 
and  tested  against  CYCLES  data  (see  S.  A.  Rutledge  and  P.  V.  Hobbs, 
1983:  J.  Atmos.  Sci.,  40,  1185-1206  and  S.  A.  Rutledge  and  P.  V.  Hobbs, 
1984:  J.  Atmos.  Sci.,  41,  2949-2972). 

•  A  2-dimensional ,  primitive  equation  model,  with  water  vapor  and 
parameterized  cloud  physics,  is  being  used  to  see  whether  a  cold  front, 
with  associated  rainbands,  can  be  modelled.  This  numerical  model  will 
also  be  used  to  diagnose  the  dynamical  mechanisms  responsible  for  the 
formation  of  the  rainbands  (This  work  is  still  in  progress). 


2.  PRINCIPAL  FINDINGS  (Continued): 


•  Airborne  data  collected  in  CYCLES  have  been  used  to  determine  the  size 
spectra  of  ice  particles  in  frontal  clouds  and  their  deviations  from  an 
exponential  size  distribution  (see  P.  H.  Herzegh  and  P.  V.  Hobbs,  1985: 
Quart.  J.  Roy.  Meteor.  Soc.,  Ill,  463-477). 
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Precipitation  in  Midlatitude  Cyclones.  XII:  A  Diagnostic  Modeling  Study  of 
Precipitation  Development  in  Narrow  Cold-Frontal  Rainbands,"  S.  A.  Rutledge  and 
P.  V.  Hobbs.,  J.  Atmos  Sci.,  41,  2959  (1984) 

"Size  Spectra  of  Snow  Particles  in  Frontal  Clouds:  Occurrence  and  Origins  of 
Deviations  from  the  Exponential  Form,"  P.  H.  Herzegh  and  P.  V.  Hobbs,  Quart.  J. 
Roy.  Meteor.  Soc.,  Ill,  463  (1985) 
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